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ary: is a: i vegulating ‘device -for-controlling © 

-_. nonlinear objects: aving ‘a few places of equilibrium, one of which is always 
unstable. The. pparatus contains a measuring device, a static member, and an 
actuating mechanism. To enlarge. the domain of stability by initial conditions and 
to. achieve .a. high accuracy in ‘sustaining the regulating parameter, the apparatus 
incorporates: ‘a supplementary ‘loop to the measuring device. Both the terminals of 
«, the supplementary: loop ‘and ne Snecma device are in the logical network switched 
to the static member's hte te 
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Figur the: Tests have.shown that when the system Is optimized ane 
€or max turbation, the regulator compensates accurately for this perturbas. 2 
| thon fn one cycle of the slave mechanism. Alf perturbations which are smaller 

than the maximum require two or three cyc 
atton. OFlge att. h 3 equations. and k figures. 
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PETYAKSHEV, I.; LUNKIN, P.; REPIN, I,[deceased]; YEGOROV, V., red. 
(Rural builder] Sel'skii stroitel’. Saransk, Mordovskoe 
knizhnoe izd~vo, 1964. 46 pe (MIRA 17:10) 


1. Starshiy proizvoditel’ rabot Kovylkinskoy mezhkolkhomoy 
stroitel'noy organizatsii “Avangard", Mordovskaya respublika 
(for Petyakshev). 2. Zamestitel’ predsedatelya kolkhoza 
"Sovetskaya Rossiya" Krasnoslobodskogo proizvodstvennogo 
upravleniya Mordovskoy respubliki (for Lunkin), 3. Nachal'nik 
tsekha zhelezobetonnykh konstruktsiy Ruzayevskoy mezhkolkhoz= 
noy acai! organizatsij Mordovskoy respubliki (for 
Repin). 
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TITLE: Luminescence of praseodymium in silicate glasses 14 


SOURCE: Zhurnal prikladnoy spektroskopii, v. 4, no. 3, 1966, 245-251 


TOPIC TAGS: praseodymium, ytterbium, luminescence spectrum, silicate glass, low tem- 
perature effect 


ABSTRACT: Data are given from a study of spectrally luminescent characteristics of 
silicate glasses activated by praseodymium ions. The trivalent praseodymium cation ! 
has two 4f electrons and a comparatively small number of singlet (1S, 'G,, Ipo, 16) 
and triplet (3H, 3F, 3P) levels. Absorption and luminescence of crystals and glasses 
activated by praseodymium are’ determined by forbidden transitions between these levels. 
The absorption spectra of the glasses were studied in the spectral region below ly us- 
ing an SF-4 spectrophotometer, and in the region of longer waves on the automatic SV- 
-50 spectrophotometer made by the Shimadzu Company. The luminescence spectra were re- 
corded on installations with diffraction monochromators and FEU-38 photonultipliers, 
a cooled FEU-22 photomultiplier and a cooled lead sulfide photoresistor. Electronic 


EPPV-60-3M and PS1-02 potentiometers were used for recording the spectra. The lumi- 
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nescence excitation source was generally a mercury lamp with a 436 my glass filter. 
A diffraction monochromator was used for excitation in some cases. The luminescence 
lifetime was measured either with a pulsed tau-meter in combination with a diffraction 
monochromator to isolate certain sections of the luminescence spectrum, or by an ul- 
tratau-meter and a set of light filters. The first method gave the best s etral re- 
solution while the second gave the highest accuracy for determination of 1“. Absorp- 
tion and luminescence. spectra are given for glass containing 0.2% Pr203. The experi- 
mental data show a high probability for nonradiative transitions from °P levels to’ 
lover-lying states, particularly to the 1p) level which is the initial state for a 
number of intense radiative transitions in the red region of the spectrum. When the 
temperature is reduced to 77°K, there is a redistribution of intensities in the lumi- 
nescence spectrum of trivalent praseodymium favoring the blue-green bands. It is 
shown that there is a nonradiative transfer of excitation energy between praseodymium 
ions and between praseodymium and ytterbium ions which results in concentration quench 
ing of Pr luminescence in the first case and luminescence sensitization of Yb in the 
second. Quenching due to nonradiative energy transfer from praseodymium to ytterbiun 
is less effective when the temperature is reduced to 77°K which may be due to a reduc- 
tion in the overlapping of levels. Orig. art. has: 4 figures, 2 tables. (14) 
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“eTTEE? = Measurement of the spectral absorption of glasses colored with transition-metal 
‘ions at inereased temperatures i 


‘SOURCE: Optiko-mekhanicheskaya promyshlennost', no. 8, 1966, 38-40 


silicate glass, borate glass, gliss property, color additive, absorption 
Light absorption, temperature dependence 


DATO mpm. 


ABSTRACT: The purpose of the investigation was to determine the character and causes : 
,OF changes in the absorption spectra of coloring ions in glasses at increased tempera~ | 
Silicave, borosilicate, alumosilicate, and phosphate glasses of varying corn 
)Positions , with and without coloring ions, were tested. The coloring ions used were 
iCo’", Cut@, ret? and CL. ‘he absorption spectra were measured in the visibie (from 
‘400 to 750 nm), ultraviolet, and infrared regions at 20, 100, 300, and 400C, except 
rdben wie annealing temperature of the glass was Lower than 4C0C, when the measurements 
‘were made at 300C. The spectral absorption was also measured after the cooling of the | 
G6anple, to establish whether the change in the spectral absorption is reversible. Tne ! 
investigation hes shown that all Glasses exhibit common changes in the absorption spec 
‘tra, namely shift of the boundaries and of the maxima of the absorption bands toward 
‘tne longer-wave region and smearing of the absorption bands. These changes are re- 
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sample is not heated above the annealing vempera- 
structural transformation but by intensification 
dual particles in the glass. The smearing of | 
jon and valence transitions of the 
reach 20 - 50 nm for each 100C. it 
of the spectral absorption of color |: 
Orig. 


versible in character provided the 
ture. ‘The changes are governed not by 
‘of the thermal oscillations of the indivi 
‘the bands is under the influence of the coordinat 
‘transition-metal ions. The temperature shift can 
is also concluded that the temperature variations 
‘ing ions can be used for the study of structural transformations in the glass. 
art. has: 5 figures. 
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TITLE: Nonradiative transfer of excitation energy between yp3*, na3*+, and Pr3* ions 
in silica glass ‘ 


TOPIC TAGS: excitation energy, ion energy, ion interaction, W/L/cCaTe GLAS y 
NARS EARTA ; 

ABSTRACT: An investigation was made of the transfer of excitation energy in silica 

glass activated simultaneously with two and three rare-earth ions. The investigation 

of the interaction of Yb—Nd, Yb—Pr, and Nd—Pr ion pairs was based on the dependence 

of intensity and the duration of rare-earth don luminescence on the concentration. 

The pair interaction is rather complicated: the nonradiative energy transfer can 

proceed in several ways and all three activators can serve as donors and acceptors 

of excitation energy. In the case of the interaction of Yb—Nd pairs with the simul- | 
taneous activation of glasses with Nd3+ and Yb*+ ions, a sensitized luminescence of 

of ytterbium results from the nonradiative transfer of energy from neodymium ions in 

the "Fs 2 State to the unexcited ytterbium ions. This leads to an attenuation of the 
intensity and to a shortening of the luminescence duration of neodymium. A reverse = 
ener transfer from ytterbium to neodymium does not occur. In Yb—Pr the interact oni 
of Yb2+ and Pr3+ ions is of a dual nature. On the one hand, during excitation in the | 
Card 1/2 UDC: 666.11.01:535.37+535+34 
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SOURCE: Zhurnal prikladnoy spektroskopii, v. 5, no. 6, 1956, 730-734 | 
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absorption band of Pr3* jons a sensitized luminescence of Yb3* takes place. On the 
other hand, conditions exist for the resonance transfer of excitation energy from 
Yo3+ to Pr3*. ‘Thus, the praseodymium is simultaneously a sensitizer and a quencher 
for ytterbium luminescence. The quenching effect of praseodymium exceeds its sensi- 
tizing effect on’ ytterbium. In Nd—Pr ‘a similar phenomenon takes place during 
interaction of the activator pair Nd and Pr. The presence of Na3* ions provokes 
quenching of Pr3+ luminescence in bands which are bound with transitions from the 'D, 
level. The praseodymium ions on their part render a strong quenching effect upon the 


luminescence of neodymium. The authors thank P. P. Feofilov for his constant interest ‘al 


and attention to the work.and V. P. Kolobkov for useful discussions. Orig. art. has: 
3 figures. (wA-14} [JA] 
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AUTHOR ° LUN'KIN,SU.P., MISIN,G.I. 

. PITLE Gn-the Luminescence of the Front of a Shock Wave. 
PERIODICAL cE teor.fis,31,fasc.6, 1105-1105 (1956) 


Issued: 1 / 1957 


In the course of experiments carried out on 4 ballistic device a luminescence 
of the front of the shock wave Was observed in several gases (J. ECKERMAN, 

R SCHWARTZ, Phys.Rev-, A.87, 912 (1952) although the temperature behind the 
shock wave in 4& multiatomic gas did not suffice for the excitation of 
luminescence. The following hypothesis may serve to explain this phenomena: 


On the occasion of a collision of the molecules on the front of the shock wave, 
the energy of the direted motion goes over into the subordinated thermal 
energy. The computations carried out by C.ZENER (Phys.Rev.37, 556 (1931)) 
showed that efter about 10 collisions @ MAXWELL velocity distribution of mole- 
cules occurs, whereas the rotation- and oscillaticn degrees of freedom are 
practically left without excitation ("frozen-in"). On this occasion the entire 
energy goes over only to the degrees of motion of the progressing motion, and 
the local temperature of a gas becomes much higher than the temperature of 

the equilibrium established in the course of events. 


After the. degrees of freedom of the progressing motion the electron levels and 
the degrees of freedom of rotation are excited. According to the individual 
properties of the molecules, at first the electron levels, and then the degrees 
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of freedom of rotation, or else both together can be excited. In either case 
local temperature remains higher than equilibrium temperature. It is just by 
this energy distribution which does not correspond to equilibrium, that the 

observed luminescence can be explained, overmore as it is the front of 
the shock wave that is luminescent, where the degrees of freedom of oscilla- 
tion are not yet excited in view of the fact, that for their excitation from 


10° to 10° shocks are necessary. 
Further excitation of the degrees of freedom of rotation and oscillation leads 
to a decrease of gas temperature. which then tends towards equilibrium temper- 


ature and to an extinction of the luminescence. The more rapidly the interior 
degrees of freedom are excited on this occasion, the narrower will be the 


zone of luminescence. In gases with multiatomic molecules the domain of lumi- 
nescence will therefore be narrower than in monoatomic gases, where tempera- 
ture drop is due only to a decrease of luminescence. 


The above is-a translation of this short report. 


INSTITUTION: Physical-Technical Institute of tne Academy of Science in the 
USSR. 
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AUTHOR: LUN'KIN, Yu-P. (Leningrad) 40-5-1/20 
' Oe 
TITLE: Boundary Layer Equations and Their Boundary Conditions in the 


Case of Motion in @ Weakly Thinned Gas for Supersonic Veloci- 
ties (Uravneniya pogranichnogo sloya i granichnyye usloviya k 
nim v cluchaye dvizheniya v slaebo pazrezhennom gaze 50 
sverkhzvukovymi skorostyami ) - 

7,Vol.21,Nr 5, pp. 597-605 (USSR) 


ABSTRACT: In supersonic motions in great heights the free length of path 
I is comparable with the measurenents L of the noving pody. 


Gases for which this occurs are denoted by the author 48 
"weakly thinned gases". The poundary leyer equations are set 

up in the weakly thinned ga8 according +0 Prandtl's method, 
they differ, however, from the usual Prandtl equations by the 
occurrence of nigher derivatives in the velocities and in the 
temperature} the pressure gradient in the direction of the nor- 
mal is aifferent from zero which is expressed by additional 
terms. The boundary conditions for the derived equations are 
derived according to the kinetic theory; these are generalized 
conditions as they were set up for supersonic motions by 
Maxwell and Smoluchovssi. The limits of applicability of the 
investigated equations are given with respect to the height 


card 1/2 as well as with respect to the velocity. 
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' Boundary Layer Equations and Their Boundary Conditions in the 40-5-1/20 
Case of Motion in a Weakly Thinned Gas for Supersonic Velocities. 


The author thanks A.I. Gubanov for the suggestion for the 
present paper. 

There are no figures, no tables, and 11 references, 3 of 
which are Slavic. 


SUBMITTED: October 1, 1956 
AVAILABLE: Library of Congress 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030910005-2" 


"APPROVED FOR RE : 
ee ree: i aa ea CIA-RDP86-00513R001030910005-2 


2 thal ta dooater lores ees ree 


Lun’kin, Vo. ® 
AUTHOR: Lid" KIN ,XU.P. 57 -6-19/36 
TITLE: “On the Structuxe of Shock Waves. (0 strukture udamnyich 

eS as voln, Russian) 

_ PERTODIOAL: ghumal Tekhn.Piz., 1957» Vol 27» Nr 6, pp 1276-1281 (U.3.5-Re) 

ABSTRACT: y making use of the basic ideas of the thesis developed by 

E.SENGER (“Weltraumfehrt". Nr 1, 4-9, 1954) the structure of the 

shock wave is hore investigated. The following conclusions were 
arrived att 

4.) The non-balanced process in a shock wave can be investigated 
4? some zones, in which part of the molecule degrees of free- 
dom axe in equilibrium and the other degrees of freedom are 
“frozen in” are analysed. 

2.) In the excitation domain of the progressing degrees of free- 
dom the gradient of the gas<parameters is at ite maxim. 

3.) In a shock wave a domain with a thermal exoitation and 
jonisation can exist at a temperature which exceeds equi- 
librium temperature. 

he) The here mentioned method of & series approximation for the 
purpose of determining the exoitation oscillations, of dis- 
gooiation and of ionisation 4a aufficiently simple and 
shows good convergencé. 
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AUTHOR Lun'kin Yu.P. 57- 8-25/36 
TITLE Cas Parameters at the Critical Point with Account of the Variable 


Specific Heat. 
(Parametry gaza v kriticheskoy tochke s uchetom peremennoy teploy- 
emkosti - xussian) 
PERIODICAL Zhurnal Tekhn.Fiz., 1957, Vol 27 , Nr 8, pp 1830-1835 (u.S.S.R.) 


ABSTRACT There is no possibility to obtain analytic formulae for gas para~ 
meters if the variable specific heat c is taken into account and 
it is therefore necessary to apply numeral solutions. In T,1956 Vol 
27, number 6 the author shows a method for the consideration of 
the dependence of the specific heat c, on T and p as a consequen- 
ce of oscillation excitation, dissociation and ionization of the 
gas on the occasion of its passage through an impact wave. This 
method is also applied here. The following can be said on account 
of the calculations: 1.- The taking into account of the variable 
specific heat leads to a drop of brake temperature and to an in- 
crease of the density compared with the corresponding values for 
a constant specific heat. In the case of My=12 (ratio of the ve- 
locity of increasing gas flow and the velocity of sound) these va- 
lues differ by almost 100%. 2.- Change of brake pressure at thepx- 
pense of variable specific heat in the case of My €12 is not more 
than 3 %. 3-- Differently from the monotonous dependence of the 
coefficient of resistance cy of the plate of My, yertically placed 
Card 1/2 to the flow, leads in the case of a constant specific heat ,which 


APPROVED FOR RELEASE: 03/13/2001 


CIA-RDP86-00513R001030910005-2" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030910005-2 


ia 


- . Gas Parameters at the Critical Point with Account to 57-8-25/36 
the Variable Specific Heat. 


is being considered, tda characteristic maximum of c, in the ca- 

se of M,7~6,8 which is in connection with the oscillation excita- 
’ tion of the molecules. 

(4 illustrations and 2 Slavic references) 


ASSOCIATION Leningrad Physical-Technical Institute of the Academy of Sciences 
of the U.S.S.R. 
(Leningradskiy fiziko-tekhnicheskiy institut AN SSSR) 

SUBMITTED January 26, 1957 

AVAILABLE Library of Congress. 
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» AUTHOR: eee 57-28-4-31/39 
“ QTTLEs A Remark on the Derivation of the Equations of Motion 


in Third Approximation as Given in Chapman's Monograph 
(zamechaniye k vyvodu uravneniy dvizheniya V tret yen 
priblizhenii, dannomu v monografii Chepmena 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 4, 
pp» 913-914 (USSR) 


ABSTRACT: In Chapman's (Chepman's ) monograph (Reference 1) an 
error occured in the calculation of the tensor of viscous 


tensions in the second approximation of pi? (the tensor 
is contained in the equations of motion in third approxi= 
. mation) (so-called Barnett~Chapman equation) (Reference 2). 
The respective sections of the calculation are given here. 
The investigation of the Barnett-Chapman equations shows 
that the error made by Chapman is essential. The jincorrect= 
ly found term 4s contained in the formula for ap/ay > This 
formula characterizes the change of pressure in the trans= 
Cara 1/2 yerse direction of the boundary layer. The calculation with 


APPR 
OVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001030910005-2" 


86-00513R001030910005-2 


rf ue 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP 


A Remark on the Derivation of the Equations 57-28-4-37/39 
of Motion in Third Approximation as Given in 
Chapman's Monograph 


this error leads to the fact that the pressure within 
the boundary layer shows a minimum. 
There are 2 references, 1 of which ig Soviet. 
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AUTHORS: Gubanov, A» Ie, Luntkin, Yu. P.M 57-11-25/33 
ee ee 
mw TITLE> Kinetics Equationsof Gas Dissociation with Account of Diffusion 


(Urayneniya kinetiki dissotsiatsii gaza § uchetom diffuzii) 
| PERIODICAL: Zhurnal Tekh. Fiz., 1957, Vol. 27, Nr 11, ppe 2631-2639, (USSR) 


ABSTRACT: A system of equations is deduced which describe the behavior of 
the gas in non-equilibrium diffusion and dissociation. The cases 
for a diatomic gas and for air as a five-components-mixture are 
investigated. The temperature dependence of the kinetic coeffici- 
ents in the equations obtained is evaluated. However, as it is ba- 
sed on a series of approximations it requires an additional exanin- 
ation by experiments as well as a precision. It is shown that the 
specific velocities of the dissociation reaction in the case of air 
will essentially differ only by the exponential multiplicands that 
depend on the dissociation. It is shown that the thermo-diffusion 
coefficient is a very comprehensive expression and not a function 
of the binary thermo-diffusion coefficient, but that it is deter- 
mined by the conduct of the whole multi-components-system. If a 
turbulent diffusion occurs in a4 multi-components-mixture it is dif- 
ficult to put down the expression for the flow of particles ina 
general form. In this case it is difficult to approach from the 
point of view of the statistical theory of turbulency and it is 
more reasonable to base on the semi-empirical phemenological theory 

Card 1/2 There are 2 Slavic references. 
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The Variation of Entropy During the Relaxation of a Gas Behind 
a Shock Wave (Izmeneniye entropii pri relaksatsii gaza za 


al'noy i teoreticheskoy fiziki, 1958, 
4526-1530 (USSR) 


a method for the ine 


n-equilibrium processes in a shock wave 

rium zones" are introduced. Applying this 
loulates the entropy change 
the transition from one zone to another. First an expression is 
given for the entropy variation if there ig no aissociation. 
The next part of this paper deals with shock Waves of low 

onding expressions of the entropy changes 
Under certain conditions the translatory 
rees of freedom are excited without 4 
and only 4 following excitation of the 
the entropy. There will be no sharp front 
of the shock wave, but a gradual change of the parameters in 4 
distance of some dozens of free path lengths. The last part of 
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this paper deals with strong shock waves. The expressions for 
the entropy variations are given also for this case. In a gas in 
which the vibrations are excited considerably already in the 
incident wave, the entropy varies are (under equal conditions 
greater than in a gas with non~excited vibrations. The lower 

the dissociation energy, the greater the entropy variation. The 
maximum entropy variation corresponds to the excitation of the 
translatory degrees of freedom; during the following excitation 
of the rotation the increase of the entropy becomes slower. This 
phenomenon has the following reason: In a% insulated system that 
approaches the equilibrium state, the increase of the total 
entropy may be accompanied by a decrease of the entropy of the 
individual parts of this system. There are 5 references, 2 of 
which are Soviet. 
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equation (1.4) and the additional relaxation equation (1.6) suggested by 

the author (Ref. 2) for the change of the parameters of a diatomic gas in 

the region of the non-equilibrium dissociation. The formula (1.6) is trans- 
formed and formula (2.7) is obtained. It is pointed out that the solution 

of the system of formulas (1.1), (1.2), (123), (1-4), and (2.7) is rather 
comprehensive, and therefore an approximated solution is given here. Final- 
ly, 1% is pointed out that if the region in which equilibrium is established 
is comparable to the characteristic dimensions of the problem set (e.g. with 
the dimensions of the stream=lined body), the deviation from the state of 
equilibrium has to be taken into account, and the complete system has to 

be solved in consideration of the additional relaxation equation. There are 
1 figure and 6 references: 3 Soviet and 3 English. 
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AUTHORS: Gubanov, A. I. and Lun'kin, Yu. P. 
TITLE: The Equations of Magnetoplasmadynamics. 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, Now 9, 
ppe 1046-1052 


TEXT: It is usual in investigations of magnetic hydrodynamics to assume 
wt & 1 (wis the Larmor frequency, T the mean free time of charged 
particles). These assumptions Vay fulfilled in dense media and with weak 
magnetic fields in the plasma‘y Calculations in one- and two-liquid 
approximations were carried out for any WT. The introduction deals with 
a combination of the one~liquid approximation developed by Chapman et al. 
(Ref. 1) and the two-liquid theory developed by S. I. Braginskiy (Ref. 2). 
The relations (1) for pressure, temperature, the tensor of viscous 
tensions, and the heat flow are given. It is shown in the second part of 
the paper that expressions for the tensor of viscous tensions and the 
heat flow in one-liquid approximations can be easily obtained with the aid 
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of relations (1) from the formulas found by Braginskiy. When the resulting 
expressions are introduced into the motion- and energy equations of the 
one-liquid approximation, the equations of magnetoplasmadynamics are 
obtained after allowing for some transformations. The equations found are 
gimilar to those used in magnetohydrodynamics (wt << 1),and the same 
methods as in magnetohydrodynamics can be used for their solution. The 
existence of additional terms in vhe equations leads, however, to new 
physical effects which do not follow from magnetohydrodynamics. There are 
3 references: 2 Soviet and 1 British. 
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TITLE: The Cuettov Flow in Magnetoplasmadynemics } 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 9, 
pp. 1053-1060 


TEXT: The authors investigated the flow between two parallel infinite 
plates, one of which is at rest while the other moves in its plane. 

It is assumed that a magnetic field Hj exists in various directions with 
respect to the plates and the motion WY of one plate. First, the case is 
studied where Hy is perpendicular to the plane of the plates. The authors 
show in a very long expansion that a flow originates here which is 
perpendicular to wf This is called a specific effect of magnetoplasma- 
dynamics. Further, the case is studied where Hg lies in the plane of the 
plates. Here, the authaqrs show that the magnetic field generates not only 
currents in the plasmetbut also currents running in the plates. The 
distribution of currents can only be given if the shape and dimension of 
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the plates and the position of the current-carrying conductors are given. 
Finally, the case is investigated where Ho has any direction. It appears 

that in all cases investigated, properties are found which do not follow 

from magnetohydrodynamics (wt « 1). Ho always shows an influence on flow 
and viscosity. There are 3 references: 1 Soviet and 2 US. 
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AUTHOR: Luntkin, Yu. P. 
need 


TITLE: Change of entropy in the relaxation of a gas mixture behind 
a shock wave 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 9, 1961, 1112-1118 


TEXT: The author studies the relaxation of a mixture of two gases behind a 
shock wave. The mixture consists of twe biatomic gases, or of one monatomic 
and one biatomic gas. It is shown that in weak shock waves the successive 
excitation of translational, rotational, and vibrational degrees of freedom 
ig accompanied by stronger or weaker changes of entropy, depending on the 
amount of the monatomic somponent, The subscripts used in the squations 
denote: 1- the parameters of incident flow, 2, 3, 4, and 5- the parameters 
in the zones in which the translational, rotational, and vibrational 

degrees of freedom are excited, and where an equilibrium dissociation of 

the more readily dissociating component exists. If the changes of the 
parameters in the various zones are known, the change of entropy in the 
syatem and the effect of the nondissociating componente on the excitation of 
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gases behind the shock wave are found. ‘The author gives two equations for 
calculating the change of entropy between the zones 1-2, 2-3, 3-4, and 4-5. 


Without dissociation, 
dg = —P2___pB GP _ 2 SP ana with dissociation 
1+ 8 T Dp 
ena ee at Oo a D da» dp 
1+a+8 T 1+a+ 8 T p 

From a study of the relations derived from these equations for the changes 
of entropy between the zones, the author finds that in weak shock waves 
successive excitation of translational, rotational, and vibrational degrees 
of freedom is accompanied by an increase in entropy. Monatomic admixtures 
reduce the change of entropy. Whilst for a biatomic gas mixture AS. 
becomes greater and greater, with certain amounts B of monatomic 
admixture 4s, becomes smaller and smaller. These entropy changes are 


° 


explained as follows: (1) by the energy transition from excited degrees of 
freedom to those excited in the respeotive zone; this causes a drop in 
temperatura; (2) by adiabatic compression by which the temperature is 
increased. Depending on the preponderance of the one or the other of the 
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two processes, the character of the entropy change is different. In strong 
shock waves in two-component gases, the successive excitation of the 
various degrees of freedom is accompanied by 4s, anich become smaller and 


smaller. The existence of a monatomic component effects a smaller entropy 
change then it occurs in a pure biatomic gas. There are 3 references; 

2 Soviet and 1 non-Soviet. The reference to English-language publication 
reads as follows: M. Camac et al., IAS, Preprint no, 802, 1958. 
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AUTHORS: Krivtsova, N. Vo, and Lun'kin, Yu. Pe 
TITLE: Excitation of molecular rotation behind a shock wave 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 1, 1962, 69-75 


TEXT: A study was made of the variation in parameters due to excitation of 
rotational degrees of freedom behind a shock wave. By introducing a 

specific heat and a temperature for the degrees of freedom of transverse 

and rotational motion it is shown, using P. Ye. Stepanov's results (ZhTF, 

17s 37Ts 1947), that the temperature of the transverse degrees of freedom 
willtnse in the range 10091 2 My < 12317 if molecular rotation is excited, 

and fall if it is excited in the range Mp >1.317. Restricted to hydrogen Vv 
and deuterium, the approximate formula + = D/p T is derived for relaxation 
time. D is determined from the condition that t = Tt) = 1.8°° sec at 

To = 228°K and Py * 1 atm. The relaxation zone width narrows sharply with 


growing My. The foregoing results apply to pure diatomic gases. When such 
a gas contains monatomic impurities, the relaxation zone narrows somewhat 
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with increasing impurity content. This is related to the rise in gas 
temperature behind the shock wave. It is assumed that rotation sets in x 
before the temperature of the transverse degrees of freedom reaches 
equilibrium. ‘There are 6 figures and 8 references: 4 Soviet and 4 non- 
Soviet. The four references to English-language publications read as 

follows: G. Ne Patterson. Molecular flow of gases. No Y<» 1955; He Mo 
Mott-Smith. Phys. Rev., 82, 885, 1951; J. I. Stewart. Rev. Sci. Instr., 17, 
59, 1946; J. G. Parker. Phys. Fluid. 2, 449, 1959. 
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“authors - report the results of a ‘theoretical study of the effect 
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‘, ABSTRACT: The effect of mixing two diatomic Bases on nonequilibrium : 
* dissociation behind a shock wave is investigated, assuming that the 

( dissociation energies of single components are very different so 

2 that the dissoctation of each component may be considered separately. 

’ A system of equations describing the variation of gas parameters 

in a nonequilibrium relaxation zone is meatablished and solved by 

‘the mathod of linear interpolation, The results are given of numerical 
calculations made for an oxygenenitrogen mixture with 6 = 3.73 (ratio 
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ABSTRACT: The effect of coupled vibrational relaxation and dissocia- 
tion on supersonic gas flows over blunted bodies is investigated. The 
relaxation equations describing the simultaneous occurrence of vibra- 
tional relaxation and dissociation in a pure diatomic gas are derived 
in which both the effect of vibrational relaxation on the velocity of 
dissociation and the effect of dissociation on the variation of the 
mean vibrational energy are taken into -“*ccount.:: An approximate scheme 
in the second approximation ts presented for calculating flows with 
coupled excitation of nonequilibrium vibration-dissociation, based on 
the Dorodnitsyn method of integral relations and developed previously 
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by the author for flows with nonequilibrium dissociation. This scheme 
was applied to calculations of flows with various free-flow initial 
conditions and, for example, of supersonic flows of 02 over a sphere 
of Rg = 1 cm at M, = 10, Pag = 0,01 atm and T, = 290K. The shapes of 
shock waves and sonic Lines are given in graphs for: 1) equilibrium 
flow, 2) flow with nonequilibrium dissociation, 3) flow with non~- 
equilibrium diseoctation and vibrations’, and 4) "frozen" flow cor- 
responding to y = 1.4. They show that in the case of simultaneous 
vibrational relaxation and dissociation the shock wave is located some~ 
what farther from the body but nearer than in the case of "frozen" 
flow. The distributions of translational (T) and vibrational (Ty) ~ 
temperatures along, the zero atreamline; the mean vibrational energy @ ’ 
across the shock Layer on rays 8 = 0, 0.25, 0.50; and concentrations C, 
on the same rays are determined and given in graphs. An analysis of 
the results shows that the effect of vibrational relaxation and dis- 
sociation on the velocity and pressure distribution is very weak, but 
is substantial on temperature profiles. The distributions of non-~ 
dimensional temperature’'Tg = T/To, where To is the stagnation point 
temperature, given in a graph for various flows show that the drop of 
To in the case of coupled vibration-dissociation can be 10% higher 
than the drop in the case of equilibriun flow and 5% higher than the 
drop in the presence of dissociation. It is pointed out that the 
intense expansion of gas in the supersonic region and the corresponding 
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TT ITS LE TE TI 


Title : Reaction of potassium chloride with mixtures of sul- 
fur dioxide, air, and steam 


Periodical : Zhur. prikl. khim., 28, 5, 453-458, 1955 


Abstract i Experiments were carried out with a gas mixture 
containing 5-7% SO, (gas aa tee 300 ml/min. ) 
in the presence of 21g Fe,0. (catalyst) at Zp 350°C 
for 1.5-2 hours. The coevaca son of KCl to K,S 
amounted to 94-964; 40%. of SO, reacted. eae (3%) 
added to KCl prevented the latter from Pike and 
exerted a mild catalytic effect. Four tables, 3 
diagrams, 1 drawing, 2 references, 1 Russian (1942). 
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TITLE: aan ee NE chromiumeactivated glasses’ [Report presented 
ees Septémber 1962 at the XI Soveshchantye po Jyuminestsentsii (1th Conference on 


uminescence) in Minsk], 
~ SOURCE: Optika. 4 ‘spektroskopiya, ve 14, no. 5, 1963, 700-704 


- MOPIC. TAGS: (glasses, “Luminescence, chromium-activated glasses, phosphate 
glass, silicate glass, borate glass, electron Paremngnetic. resonance 


ABSTRACT: he. luminescence and ‘EPR apelin of chronium-activated Soahate, 
silicate, borate and. borosilicate glasses end the dependence of these spectra 
on the composition, temperature, preparation conditions, and Cr concentration 
of the glass have been. studied, Luminescence spectra, recorded et 77K, hed a 
“wide band with a peak at 830 millimicrons for phosphete and silicate glasses 
and en additions] nerrcw bend with a peak at 690--700 millimicrons for acaba 
‘and borosilicates. - Both peaks were also observed for scdtun borosilicate glas 
(of the composition xNe sub 2 2 OB sab.2 0 sib 3 G OOax “eny) SiO eub = snes x 
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/*yeriea from 5 to 306 and y from > to 606), with low intensity of the narrow 
 pand, ‘The intensity of the narrow band dropped and finally vanished when _ 
- gilicon oxide content wes increased, but increased with an increase in the a 
- alkali ‘oxide ‘and boron enhydride content. In experiments with potessium 
_ ‘parium borate and sodium berium borate glasses -prepared under reducing 
-\eonditions, variations in Gr concentration of 0.05 to 1.96 brought only 
- peak-intensity changes. The intensity of the narrow band relative to that -s 
of the wide band was higher in the potassium than in the sodium-containing _- 
~ glasséa, A decrease in Cr content decreased the intensity of the narrow band. 
- Preparation of the glass. under oxidizing conditions increased the intensity of 
oo be: narrow band relative to the wide band. Potassium berium borate glass 
: prepared under strongly oxidizing conditions with eddition of Cr as K sub 2 
‘Cro sub & rather than as Cr sub 2 0 sub 3 revealed no luminescence spectra. 
Preparation of a 14.9% K sub 2 0, 28.2% Bad, 56.9% B sub 2 0 eub-3 (mol%) glass 
‘at verious temperatures (1100 to 1500C) showed that a temperature increase 
- led to'a decreese in the intensity of the nerrow band, The EPR spectra of 
- sodium borosilicate glasses with varying Cr concentration bad a narrow 
- “asymmetric line with g = 1.97 and-two wide lines with g «2 and g = 4 to 6. : 
he spectra of phosphate end ailicate glasses had two wide lines. Potassium ' 
,. . barium: oa glass prepared with Cr under atrongly cxidizing conditions 
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; = 4 to 6 was observed. for glasses prepared without Cr, suggesting that the 
ptpial. is. due to. the ‘presence of an impurity (probably iron). On the basis 
of a comparison. with data in the literature, the narrow band of luminescence 
. with a peak at 690 millimicrons is attributed to Cr sup +3 and Cr sup +5 ion 
7eirs;..the 830-mi1limicron peak to Cr sup +3; end the nezrow EPR signel with 

= & = 1.97, to Cr sup +5. The temperature dependence of luminescence is also 
. interpreted ; in teference to the it terature. Orig. art. has: 5 figures. 
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